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Rapid advancements in technology have responded to and pioneered changes 

in our state and across the world.  

Often these resources and technologies are critical to the function of our society while also 

helping us work better and faster. Sometimes they also enable us to adapt — the COVID-19 

pandemic made virtual meetings commonplace and changed how Oregonians conduct business. 

The resources and technologies presented in this section cover the spectrum of traditional to 

innovative, and demonstrate the breadth of technology that is integral to the production and 

management of our energy system. 

There are trade-offs with these technologies. Some operate without emitting greenhouse gases 

or other air pollutants, but there are often emissions and environmental impacts associated with 

building and transporting them. Technologies like electric vehicles and rooftop solar can reduce 

energy costs or the effects of energy use for consumers, but not all Oregonians have access to 

these technologies — a significant equity issue to address in partnership with currently and 

historically underrepresented communities.  

The technologies examined in the following pages are those that are prevalent in Oregon and of 

interest to stakeholders that ODOE heard from when putting together this report. Many of these 

technologies place Oregon and its communities on the forefront of a cleaner, more sustainable 

future. They help Oregon meet its climate and energy goals by enabling cleaner and more 

efficient fuels and resources. They offer opportunities to invest in Oregon’s economy by creating 

energy-related jobs to maintain our energy system and develop new projects. They can make us 

more resilient by enabling us to maintain or restore our energy systems when disruptions occur.  

And beyond these opportunities and benefits — they are just so cool. 
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Energy Resource & Technology Review: Electricity-Generating Technologies 

Timeline 

• 1907 – The 6.2 MW Faraday hydropower facility on the Clackamas River opens. 

The facility remained in operation until 2019 when it was retired.1 

• 1911 – The 6.6 MW River Mill hydropower facility on the Clackamas River opens. 

Today, it is the oldest electricity generator still operating in Oregon.1 

• 1938 – The first two generators at the Bonneville Dam on the Columbia River are brought online. 

Together they generate over 100 MW of power.1 

• 1949 – The first wood waste biomass facility begins operation in Springfield.1 

• 1953 –The first generator at the McNary Dam is brought online. Four additional generators follow 

in 1954, bringing the total capacity at McNary to 350 MW.1 

• 1957 – The first four generators at The Dalles Dam are brought online.1 

• 1968 – The first four generators at the John Day Dam are brought online. Additional generators 

brought online through 1971 bring the total capacity at John Day to 2,160 MW, Oregon’s largest.1  

• 1974 – The Beaver natural gas facility in Columbia County, Oregon’s first fossil fuel power plant, is 

installed.1 

• 1980 – The 642-MW Boardman Coal facility begins operations.1 

• 1998 – The 25-MW Vansycle wind facility in Umatilla County, Oregon’s first commercial wind 

farm, begins operating.1 

• 2011 – The Bellevue and Yamhill solar facilities, Oregon’s first utility scale solar facilities with a 

combined capacity of 2.6 MW, begin operation in Yamhill County.1 

• 2012 – The 4.4-MW Outback solar facility near Christmas Valley becomes the first utility scale 

solar project in Eastern Oregon.1 

• 2017 – The Solar Star Oregon II facility near Prineville becomes the first solar facility in Oregon to 

exceed 50 MW of nameplate capacity.1   

• 2020 – The Boardman coal facility closes operations.1 

• 2020 – The first 300 MW of wind capacity comes online at the Wheatridge facilities, which 

combine wind, solar, and battery storage in Morrow County. An additional 50 MW of solar and 30 

MW of battery storage capacity are added in 2022.1 

 

 

      

 

 

     

  

Electricity  Generation in Oregon

There are  459  utility-scale  generators  in Oregon  that  provide  electricity  for  homes and 

businesses throughout the  Pacific Northwest.1  These facilities  use  a variety of resources,

including hydroelectric, natural gas, wind, solar, biomass, municipal waste, landfill gas,  and 

geothermal  resources.  Hydropower  makes up  40  percent  of  the  electricity generated  in 

Oregon, followed by natural gas at  21  percent  and wind at  11  percent.
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Are Batteries an Electricity Generation Technology?  

While batteries do not directly generate electricity, they provide electricity to the grid 

by acting as a pass-through using stored energy that was previously generated by 

some other resource like wind, solar, or natural gas. Batteries, or other energy storge technologies 

such as pumped hydro, are charged during times of surplus generation on the grid and later 

discharged when needed. Charging and discharging energy storage devices results in some of the 

energy being lost. These losses are known as round-trip efficiency losses and are improving as 

battery technologies advance.  

Figure 1: Total Technology Nameplate Capacity (MW) of Electricity Generation Facilities in 

Oregon1 11 

 

Figure 2: Electric Generation Sources in Oregon 

  
Dot sizes correspond to the amount of energy generation, not physical size of facilities. 
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Megawatts, Megawatt-hours, and Average Megawatts 

Megawatts. This section describes facilities according to their nameplate capacity, which is 

expressed in units of megawatts. Megawatts of nameplate capacity describes the amount of 

power a facility can generate under peak operating conditions. It is an indication of the size of a 

facility but not necessarily the amount of energy that it generates over the course of a year. For 

example, some natural gas facilities are referred to as “peakers” and only operate when needed 

to meet peak demand on the grid. Similarly, solar facilities may have large nameplate capacities 

but only operate during the daytime. To see the annual electricity consumption and generation 

from different facility types in Oregon see the Energy by the Numbers section of this report.  

Megawatt-hours. Megawatt-hours (MWh) is a measure of energy produced by a facility. If a 

facility with a power rating of one megawatt operates continuously for one hour, it will generate 

one megawatt hour of energy. One megawatt-hour of electricity is about how much a typical 

Oregon home will consume in a month. 

Average Megawatts. Like megawatt-hours, an average megawatt (aMW) is a unit of energy. If 

a facility with a power rating of one megawatt operates continuously, 24 hours a day, for a 

whole year, it will generate one average megawatt of energy. Because there are 8,760 hours in a 

year, an average megawatt is equal to 8,760 megawatt-hours 

 

Electricity generation in Oregon has evolved over the last century from a largely hydropower-based 

system, to one that included more coal and natural gas, followed by more carbon-free resources like 

wind and solar. From 1911 to 1949, hydroelectric dams were the sole source of electricity in Oregon, 

with new or upgraded generators added at existing dams to increase electricity generation over the 

years. The first biomass generation facility was added in 1949, and the first natural gas facility in 1974. 

In 1980, the Boardman power plant began operation in Morrow County, becoming the only coal fired 

electricity generator in Oregon. By the time the 585 MW Boardman coal plant was retired in 2020, 

there was already 3,772 MW of wind capacity operating in Oregon. Today, many different types of 

generation resources in Oregon contribute to the state’s electricity resource mix. Figure 3 shows a 

timeline of electricity generation facilities in Oregon. 

 

From 1911 to 1949, 

hydroelectric dams 

were the sole source of 

electricity in Oregon 
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Figure 3: Total Nameplate Capacity of Electricity Generators in Oregon – 1911-2019 

 

Table 1: Oregon Generator Type, Capacity, Generation, and Exports1 11 

Generator Type 
Nameplate Capacity 

(MW, 2021) 

Generation 

(MWh, 2020) 

Exports 

(MWh 2020) 

Conventional Hydroelectric 8,923 31,920,643 10,972,309 

Natural Gas 4,354 19,019,913 7,447,738 

Onshore Wind 4,203 8,777,254 5,002,338 

Solar Photovoltaici 726 1,077,902 179,671 

Wood/Wood Waste Biomass 212 631,206 413,898 

Other Waste / Biomass 51 373,279 174,546 

Geothermal 24 192,101 144,455 

Petroleum 7 2,339 0 

Coalii 0 1,630,145 0 

Trends and Potential  

In 2021 the Oregon Legislature strengthened the state’s clean energy goals, which will transform the 

makeup of energy facilities in Oregon. House Bill 2021 requires electric companies to reduce the 

greenhouse gas emissions associated with serving retail electricity customers by 80 percent by 2030 

 
i EIA data contains 726 MW of utility-scale solar in Oregon through 2021. There is an additional 156 MWdc of net metered 
installations in Oregon that are not reflected in the generation or export data. 
ii The Boardman coal plant closed in October 2020. This results in zero nameplate capacity in 2021 but significant generation in 2020.  
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and 100 percent by 2040 from a 2010-2012 average baseline.2 Meeting this standard will require 

unprecedented development of renewable energy facilities over the next 20 years. Although PGE and 

PacifiCorp, with oversight from the OPUC, will determine the specific mix of  electricity-generating 

technologies to meet their customers’ demands, one 2021 study identified the need to develop 

10,000 MW of new solar capacity and 20,000 MW of new offshore wind capacity to meet the state’s 

100 percent carbon free electricity target.3 PGE and PacifiCorp are required to submit Clean Energy 

Plans (CEPs) to the OPUC. 

 

The Oregon Renewable Energy Siting 

Assessment: A Resource for Renewable 

Energy Development  

The Oregon Renewable Energy Siting Assessment 

(ORESA) project developed educational resources 

for users to explore data and information on 

renewable energy development in Oregon. The 

ORESA project goals were to develop baseline data 

and gather stakeholder perspectives to create a 

collection of information to support communities, 

policy makers, energy developers, tribes, and 

 

 

 

 

   

     

     

 

 

government agencies interested in potential projects or renewable energy policies. The key 

deliverables of this project (below) were developed to encourage early coordination and 

notification among cross-sector stakeholders, and to promote a better understanding of potential 

opportunities and challenges.

The ORESA Report summarizes key findings, data, stakeholder perspectives, and analysis  on 

renewable energy siting opportunities across the state. The report acknowledged that renewable 

energy development to meet Oregon’s clean energy and climate goals presents both 

opportunities and challenges. Sustainably accessing and developing renewable  energy while 

avoiding or mitigating conflict with other important values requires careful consideration of a 

multitude of factors and acknowledgement that there may be trade-offs across these factors.

The Mapping and Reporting Tool includes data on renewable energy, military training areas,

economic development, land use, natural and cultural resources, and other important 

considerations. Users can interact with and browse spatial data, create site-specific reports to 

support early coordination on potential  projects, and review additional information such as 

regulatory process maps, reports, and tools that are not reflected in the spatial data.

The ORESA project was funded through a $1.1 million  U.S. Department of  Defense Office of Local 

Defense Community Cooperation  grant awarded to  the  Oregon Department of Energy, working 

with the  Department of Land Conservation & Development  and Oregon State University's  Institute 

for Natural Resources.

https://www.oregon.gov/energy/energy-oregon/Pages/ORESA.aspx

https://www.oregon.gov/energy/energy-oregon/Pages/ORESA.aspx
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Wind and solar generation are expected to meet much of the Pacific Northwest’s future energy 

demands. Wind is already a proven resource with more than 4,000 MW of in-state capacity online as 

of 2021 (for a complete accounting of energy consumed and generated in Oregon see the Energy by 

the Numbers section of this report). Utility-scale solar generation is rapidly increasing as well, rising 

from less than 100 MW in 2016 to 726 MW in 2021. Storage options are also becoming more 

prevalent, especially when combined with renewable generation because it can help store the energy 

from these resources at times when their full generation capacity is not needed. Oregon’s Energy 

Facility Siting Council approved the state’s first solar application, for the 75-MW Boardman Solar 

facility, in 2018. There are now more than 800 MW of solar approved with more than 2,500 MW under 

review. 

Hybrid renewable energy facilities, which 

use more than one type of renewable 

energy resource, are also increasingly 

being planned and developed in Oregon. 

The Wheatridge renewable energy 

facilities in Morrow County, have 

combined 300 MW of wind, 50 MW of 

solar, and 30 MW of battery storage.4 In 

February 2022, the Council approved the 

Obsidian Solar Center in Lake County, 

which will have a peak generating 

capacity of 400 MW and may include up 

to 50 MW of battery storage.5 

Oregon’s clean energy targets will affect 

the electricity generation resource mix in 

Oregon and other western states. Natural 

gas is currently the second largest 

electricity generation resource in Oregon, including 13 facilities with a combined generating capacity 

of 4,354 MW. These facilities generated a third of the electricity in Oregon in 2020 (for a complete 

accounting of energy consumed and generated in Oregon, see Energy by the Numbers). House Bill 

2021’s clean electricity requirements mean these facilities will no longer be able to serve Oregon 

markets beginning in 2040. The bill also prohibits the building of any new fossil fuel facilities or 

expansions of existing facilities that would result in a significant increase in carbon emissions. 

Oregon’s natural gas plants may continue to operate beyond 2040 by exporting electricity to 

neighboring states that do not have the same clean energy targets as Oregon. 

Energy storage facilities are also expected to play a large role in Oregon’s energy future to help 

integrate increasing variable wind and solar resources. One of the challenges with resources like wind 

and solar is the variability in electricity generation output depending on the weather, the season, and 

time of day. One solution to variability is to install systems that can store surplus energy when it is 

plentiful and make it available when generation is limited or during periods of high demand. Oregon’s 

Energy Facility Siting Council has approved applications for more than 400 MW of battery storage, 

with over 2,300 MW under review. In Klamath County, the proposed 400 MW Swan Lake pumped 

Wheatridge Energy Facilities, Morrow County 

Photo: Portland General Electric 
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hydropower facility, which is under federal permitting jurisdiction, would use surplus electricity to 

pump water into an elevated reservoir, which could then be released through turbines to generate 

energy when needed. For more information on Electricity Storage, see the Electricity Storage Resource 

& Technology Review. 

A diverse portfolio of energy generation facilities will be needed to meet the seasonal variation in 

Oregon loads. Batteries and pumped hydro facilities help solve short-term variability issues, but there 

are also longer-term seasonal variations in Oregon’s renewable resources. Onshore wind resources 

are strongest in the spring but may be greatly diminished in late summer and mid-winter – on some 

days, production drops to zero. In the Willamette Valley, solar output is more than four times higher 

in July than in December. Seasonal variations may be partially addressed through a diverse regional 

portfolio of facilities. New technologies, such as floating offshore wind turbines and ocean wave 

energy generators, can provide more reliable winter generation and are being explored by utilities 

and electricity planners as long-term options to help balance renewable electricity generation in the 

region. Upgrades to electricity transmission infrastructure will be needed to deliver energy from 

remote generation facilities to load centers. Long-term storage, such as hydrogen generation and 

storage, may also play a role in seasonal variation. These new technologies and existing clean 

generation assets, like geothermal, will help Oregon meet clean electricity targets.  

Beyond Energy 

The development of any electricity generation resource has environmental, social, and economic 

effects on local and global communities. The effects may be positive, negative, or a combination of 

these, and their relative weight may be seen and felt differently by different communities. Positive 

effects include local construction and operations jobs, increased local property tax revenues, and in 

some cases community control of energy resources. Negative effects have traditionally included 

degradation to local air quality, other health and safety hazards associated with siting energy facilities 

near Oregon communities, and end of life recycling and disposal issues. Disadvantaged communities 

are often most affected by local environmental and economic effects of facility siting decisions. 

Additional financial risks are associated with investments in new facilities and technologies that may 

not result in good value for utilities and ratepayers. 

All electricity generation projects require some amount of land or water area for development. Some 

renewable resources such as hydropower, wind, and solar can have large geographic footprints. New 

transmission infrastructure, necessary to connect new resources to the grid, also has land 

requirements. Renewable energy facilities are not unique in requiring large development footprints.   

Extraction of coal and natural gas have significant land use impacts where they are extracted, 

transported, and refined. These negative effects are borne by local, often rural communities, many of 

which are located far from the large load centers that use most of the energy created. 

Clean energy technologies can reduce the state’s greenhouse gas emissions and demonstrate 

Oregon’s commitment to mitigate climate change. Climate change directly affects Oregon 

communities by increasing the frequency and severity of extreme weather-related events, including 

the devastating wildfires of 2020, the unprecedented heat wave in June 2021, and the severe ice 

storms in February 2021. According to the National Atmospheric and Oceanic Administration, 
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wildfires in Oregon resulted in an estimated $2 to $5 billion in damage costs in 20206 and $500 

million to $1 billion in 2021.7 Droughts in Oregon resulted in as much as $100 million in damages in 

2020 and $100 to $250 million in 2021. Meanwhile, winter storms caused an estimated $250 to $500 

million in damages in 2021.7 Oregon may only represent a small percentage of global emissions, but 

combined with other states and countries taking action, greenhouse gas reductions can add up.    

Distributed energy resources, like rooftop solar and residential battery storage, can reduce land 

impacts associated with large ground mounted systems but are higher in cost than utility-scale solar 

and storage projects. Chart 3 below demonstrates how solar costs are affected by economies of scale 

for residential, commercial, and utility-scale solar projects.8  

Local solar and storage microgrids could improve community emergency preparedness by providing 

an electricity resource for critical operations when the main power system is not operating. Many of 

these projects are currently funded by home and business owners or local communities that provide 

much of the up-front capital costs. Programs like ODOE’s Solar + Storage Rebate Program and the 

Community Renewable Energy Grant Program offer incentives that help offset this cost. Even with 

higher incentives, many low-income Oregonians may not have the financial resources to invest in 

these renewable projects. 

Figure 4: Cost Per Watt DC of Solar Installations by Sector and Project Size (Derived from the 

NREL U.S. Solar Photovoltaic System and Energy Storage Cost Benchmarks: Q1 2021)8 
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generation technologies. Presently, manufacturing of electricity generation technologies is highly 

dependent on foreign mineral resources. Copper and aluminum are critical resources needed to build 

solar panels, wind turbines, transmission lines, and batteries. Nickel, lithium, and cobalt are all 

essential to current battery technologies.9 Most of these minerals have limited mining or refining 

operations in the U.S., and many of the countries that support the development of these resources do 

not have protections for communities and workers.10 Where protections exist, they may not be 

applied consistently. The growing demand for these minerals is already prompting more international 

cooperation to ensure supply chains and policies address social and environmental equity, but 

continued efforts in this area are needed to help address these issues. Without domestic mines and 

refining operations, the U.S. will have to continue to rely on foreign materials to meet the demand for 

resources, and be subject to foreign environmental and labor practices.10 
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Energy Resource & Technology Review : Transportation Fuels  

Timeline  

�x 1892 �Û With the invention of the automobile , gasoline was 
recognized as a valuable fuel.1 

�x 1899-1912 �Û Electric cars are popular in the United States, representing a third of the vehicles on 
the road. They are quiet, easy to drive, ���X�_���_�x�X�Å�ü���s�N�Þ�ü���¼�x�6�6���ü���X�ü�ã���O�x�N�¼���Ë�s�_���ü�x the gas and steam-
powered vehicles available at the time.2 

�x 1920 �Û There were about nine million gasoline-powered vehicles in the United States, and gas 
stations were opening across the country to fuel the growing number of cars and trucks. 3 

�x 1970 �Û Congress passes the first major Clean Air Act, requiring a 90 percent reduction in 
emissions from new automobiles by 1975.4 

�x 1971 �Û EPA begins testing the fuel economy of cars, trucks, and other vehicles, the first step 
toward informing consumers about the gas mileage of their vehicles.4 

�x 1983 �Û Portland Public Schools, one of the largest districts in the Pacific Northwest, converted its 
school bus fleet to propane power.5 

�x 1996 �Û Leaded gasoline was completely phased out of on-road transportation fuels in  the U.S.1 

�x 2000 �Û Toyota launches the first mass-produced hybrid vehicle called the Prius.2 

�x 2005 �Û The U.S. Congress enacted a Renewable Fuel Standard that set minimum requirements for 
the use of renewable fuels, including ethanol, in motor fuels.1  

�x 2006 �Û The U.S. Environmental Protection Agency issued requirements to reduce the sulfur 
content of diesel fuel sold for use in the United States. Sulfur in diesel fuel produces air pollution 
emissions that are harmful to human health.6 

�x 2009-2013 �Û The U.S. Department of Energy invests in electric vehicle charging infrastructure, 
installing 18,000 chargers across the country.2 

�x 2016 �Û �w�Ë�s�¶�x�X�Å�ã���^�s�¼���Ë�ü�N�s�X�ü���x�¯���r�X�Z�Þ�Ë�x�X�N�s�X�ü���6���Æ�����6�Þ�ü�t���6�����X�O�Ì�s�ã its Clean Fuels Program.7 

�x 2016 �Û Clean Energy opens the first public natural gas station in Central Point, Oregon on 
September 22, which connects California to Washington with natural gas fueling.8 

�x 2016 �Û �w�Ë�s�¶�x�X�Å�ã���N�6�s���X���®���s�6�ã���»�Ë�x�¶�Ë���N���¼�Ë�x�Z�Þ�_�s�ã���¯�Þ�Ë�ã�ü���O�Ë�s�_�Þ�ü�ã���¯�x�Ë���Ë�s�X�s�`���E�6�s���X���ü���Ë���6���¶���ã�����ã������
transportation fuel .9 

�x 2017 �Û �w�Ë�s�¶�x�X�Å�ã���N�6�s���X���®���s�6�ã���»�Ë�x�¶�Ë���N provides first credits for renewable diesel.7  

�x 2021 �Û On June 8, the Oregon Public Utility Commission issues the final rules for the large 
Renewable Natural Gas program under Senate Bill 98, which was passed in 2019 by the Oregon 
legislature and gave NW Natural the regulatory framework for procuring RNG for its customers 
and investing in RNG projects.10 NW Natural has subsequently purchased RNG from multiple 
operating projects around the country as well as developed its own RNG projects utilizing waste 
methane resources. 
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Transporting people and goods made up about 26 percent of total U.S. energy consumption in 2020 �Û 
in Oregon, it was 29 percent.11 12 Oregonians consumed 2.4 billion gasoline gallon equivalents of 
transportation fuels  in 2020 and petroleum-based products accounted for 92 percent of the total. 11  

These fuels provide power for the  3.2 million registered passenger vehicles and 8,930 trucking 
companies located in Oregon.13 14  

As shown in Figure 1, Oregon employs 4,260 workers within the fuel s sector; 440 workers supporting 
the distribution of petr oleum fuels, 153 workers creating and distributing corn ethanol, and 133 
workers in ethanol and other  non-woody biomass alternative fuel manufacturing and distribution.  

Woody biomass is 
the fuel that employs 
the most Oregonians 
at 2,464 people or 58 
percent of the fuel 
sector.15  

 

 

What is a Gasoline Gallon Equivalent?  

GGEs are a standardized way of comparing different transportation fuels. The energy content of 
all other fuels can be compared to the energy content of gasoline to produce the GGE or the 
comparable amount of that fuel that would move the same vehicle the same distance as a gallon 
of gasoline.  

Oregonians spent almost $5.7 billion on transportation fuels  in 2020, and because only 2 percent of 
transportation fuel consumed in Oregon is produced in Oregon , most of that money is sent to other 
states.16 Alternative fuel options are growing , and many of these fuels could be produced in Oregon , 
offering an opportunity to capture greater economic benefit  to the state.  

Crude oil is a global commodity , and �w�Ë�s�¶�x�X�Å�ã petroleum fuel prices are affected by worldwide 
�s�Z�s�X�ü�ã�³���Ý�X���á�ß�á�à�°���r�¶�t�¼�ü�Å�ã���â���s�Š���N���X���6���Û a critical route for crude oil transport between the Middle East 
and Europe �Û was temporarily blocked by a container ship, slowing global trade. Crude oil prices rose 
by 4 percent in international markets leading to increased transportation fuel prices around the 
world.17 In 2022, Russia invaded Ukraine, leading to dramatic increases in the cost of oil around the 
globe. Russia is the third -largest producer of oil in the world and the United States elected to ban the 
import of oil, natural gas , and coal as part of economic sanctions. This conflict and other petroleum 
supply factors led to Oregon fuel prices rising from an average price of $3.431/gallon  for gasoline in 
June 2021 to $5.266/gallon  in June 2022.18 This was a 53 percent increase in the average price of 
gasoline in Oregon and demonstrated the risk in relying so heavily on imported fuels .   

Figure 1: Oregon Fuels Jobs by Technology 15 

Oregon employs 
4,260 workers 
within the fuels 
sector  
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Transportation fuel use �Þ�ã���ü�Ì�s���ã�ü���ü�s�Å�ã���6���Ë�¶�s�ã�ü���ã�x���Ë�O�s���x�¯��greenhouse gas emissions, primarily from direct 
combustion of petroleum fuels, including emissions from on- and off-road vehicles (construction, 
aviation, marine, rail, industrial, agricultural, or commercial). The transportation sector produced about 
23 million metric tons of CO2 equivalent in 2019 �Û nearly 36 percent of total emissions.19 About 62 
percent of transportation emissions come from the combustion of gasoline in passenger cars and 
trucks, while about 27 percent are from diesel in heavy-duty vehicles.20 In 2022, the Oregon 
Department of Environmental Quality began the Climate Protection Program, which established a 
declining cap on GHG emissions from petroleum fuels used in Oregon. This program will affect the 
future transportation  fuel mix in the state by accelerating the transition from petroleum-based 
transportation fuels to lower carbon emission fuels.21  

Energy content  is the amount of energy released by combusting  a fuel.22 

Energy density  is the amount of energy  by a given mass or volume of fuel.23 Transportation 
fuels have different energy densities, affecting the storage, weight, cost, and range of vehicles 
that use them.24  

The use of alternative fuels �Û including electricity, renewable diesel, propane, and biofuels �Û is 8 
percent of all transportation fuel use  in Oregon. These fuels provide Oregonians with a variety of 
options and an increasingly more diverse landscape of transportation fuels. Alternative fuels generally 
have the benefit of lower greenhouse gas emissions and lower tailpipe emissions of other air 
pollutants . The energy density of transportation  fuels varies. A fuel with a lower energy density means 
more of it  would be needed to move a vehicle a certain distance than a high-energy density fuel. In 
some cases, reduced energy density is a trade-off for overall lower greenhouse gases. Some lower 
energy density fuels may need greater onboard fuel storage to achieve the same distances. Fuels such 
as ethanol and biodiesel are blended into most petroleum gasoline and diesel respectively, and are 
widely used in all vehicles and sectors. As shown in Figure 2, ethanol has less energy per unit volume 
than gasoline and is a little heavier, so the blended fuel is slightly less energy dense and heavier than 
pure gasoline, but ethanol  supports gasoline burning more cleanly, reducing harmful emissions.24 
Compressed natural gas (CNG) is lighter than gasoline but requires more storage space to deliver the 

same amount of energy. 
Fuels that need greater 
storage capacity or have 
shorter ranges may have 
different applications 
and should be accounted 
for when comparing fuel 
options24 

Drop-in fuels are 
renewable fuels that can 
use existing fueling 
infrastructure and can be 
added to the tank of an 

Figure 2: Energy Density Comparison of Transportation Fuels 
(indexed to gasoline = 1) 
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existing fossil fuel vehicle without needing to modify it . Renewable diesel is an example of a drop-in 
fuel, it  can be used in existing diesel engines and transportation infrastr ucture but can be challenging 
to find locally, especially in areas of Oregon outside the Willamette Valley. Some fuels, such as 
electricity and natural gas, require buying a new vehicle capable of using the fuel and may require 
new fueling infrastructure.  

Transportation fuel choices are usually based on convenience, cost, and access. Gasoline and diesel 
fueling stations are everywhere. Most Oregonians own and are familiar with gasoline and diesel fuel 
internal combustion engine  vehicles, vehicle replacements are easy to find, they are available in a wide 
variety of makes and models, and they can be the most affordable option. Electric vehicles have great 
potential for adoption  because they are becoming increasingly available and fueling can be accessible 
���ü�������_�Ë�Þ�Z�s�Ë�Å�ã���Ì�x�N�s���x�Ë���E���ã�Þ�X�s�ã�ã�³ Renewable diesel and renewable gasoline offer ease of transition 
because they can use existing petroleum-based infrastructure and can be used directly by any fossil 
fuel vehicle, without changes to the vehicle. Alternative fuels, such as natural gas and hydrogen, 
require new transport and delivery infrastructure. Creating a network for fuel delivery with access for 
all Oregonians is potentially an expensive and challenging endeavor for new alternative fuels entering 
the transportation market . Hydrogen could be added to existing gasoline stations since the fueling 
process and infrastructure is quite similar (e.g., a storage tank, fuel pump, and nozzle) but retrofitting 
Oregon gas stations to include hydrogen  would require significant capital.25 

Oregon policymakers are increasingly assessing policy options that support the adoption of cleaner 
transportation fuels to meet state greenhouse gas reduction goals, and Oregonians are seeing more 
fuel and vehicle options available. This section evaluates and compares what the different 
transportation fuels are, where they come from, how they work, current and future benefits, and how 
they may play a role in Oregon�Å�ã���¶�Ë�s�s�X�Ì�x���ã�s���¶���ã���s�N�Þ�ã�ã�Þ�x�X�ã now and going forward .  

 

Oregon Transportation Decarbonization Policies  

�x Oregon �^�s�¼���Ë�ü�N�s�X�ü���x�¯���û�Ë���X�ã�¼�x�Ë�ü���ü�Þ�x�X�Å�ã five-year Climate Action Plan to reduce greenhouse 
gas emissions from transportation, improve climate justice and make the transportation system 
more resilient. https://www.oregon.gov/odot/Programs/Pages/Climate -Action-Plan.aspx.  

�x Oregon Department of Environmental Quality �Å�ã���N�6�Þ�N���ü�s���»�Ë�x�ü�s�O�ü�Þ�x�X���»�Ë�x�¶�Ë��m sets a declining 
limit, or cap, on greenhouse gas emissions from fossil fuels used throughout Oregon in 
transportation, residential, commercial, and industrial settings. 
https://www.oregon.gov/deq/ghgp/cpp/Pages/default.aspx   

�x �w�Ë�s�¶�x�X���^�s�¼���Ë�ü�N�s�X�ü���x�¯���r�X�Z�Þ�Ë�x�X�N�s�X�ü���6���Æ�����6�Þ�ü�t�Å�ã Clean Fuels Program supports a market-driven 
credit and debit system that incentivizes lower carbon fuel use and establishes a goal to reduce 
the carbon intensity of Oregon's Transportation Fuels. 
https://www.oregon.gov/deq/ghgp/cfp/Pages/default.aspx   

�x Oregon Department o �¯���r�X�s�Ë�¶�t�Å�ã���D�Þ�snnial Zero Emission Vehicle Report provides information on 
zero emission vehicle adoption in Oregon. https://www.oregon.gov/energy/energy -
oregon/Pages/BIZEV.aspx  
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�x Oregon Department of Transportation, Department of Land Conservation and Development, 
Department of Environmental Quality, and Department of Energy�Å�ã Every Mile Counts Initiative 
is a multi -agency approach to reducing greenhouse gas (GHG) emissions and implementing 
the Statewide Transportation Strategy: A 2050 Vision for Greenhouse Gas Reduction. 
https://www.oregon.gov/odot/Programs/Pages/Every -Mile-Counts.aspx.  

 

Carbon dioxide equivalent , or CO2e, is a standardized metric that converts all forms of 
greenhouse gases into an equivalent amount of metric tons of CO2 emissions, and therefore, the 
same global warming potential as one metric ton of CO2. 

Megajoule  is a unit representing the amount of energy �Û it is like calories, which represent the 
energy content of food.   

There are two different ways to examine greenhouse gas emissions from transportation fuels. 
Measuring tailpipe GHG emissions refers to the emissions associated with using the finished fuel. If 
someone is driving around town burning gasoline to propel a vehicle, the exhaust contains emissions 
from that fuel combustion. An electric or zero-emission vehicle does not  produce tailpipe emissions. 
Another method of measuring  emissions is lifecycle analysis of transportation fuels, which is a more 
comprehensive evaluation and includes the associated emissions from the extraction, production , 
transportation,  and use of the fuel . The example electric vehicle may not emit GHGs from its tailpipe , 
but resources used to create the electricity fueling the vehicle may have associated GHG emissions�Ü
although in Oregon these emissions are less than a comparable gasoline or diesel vehicle. Oregon 
�^�r�Æ�Å�ã��Clean Fuels Program assesses carbon intensities based on the lifecycle GHG emissions of 
transportation fuels . 

One way to assess the effects on 
greenhouse gas emissions is to 
examine the carbon intensity of 
each fuel, which shows an apples-
to-apples comparison of carbon 
emissions (represented in grams 
of carbon dioxide equivalent) 
compared to the amount of 
energy produced (represented in 
megajoules). Higher carbon 
intensities mean more 
greenhouse gas emissions are 
produced to move a vehicle the 
same distance than a fuel with a 
lower carbon intensity. The 
Oregon Department of Energy uses 
carbon intensity values set by �^�r�Æ�Å�ã 
Clean Fuels Program.  

Figure 3: Carbon Intensity Values of Transportation Fuels 80 * 

*Electricity and hydrogen CIs do not include the Energy Efficiency Ratio 
�]�v���o�µ���������]�v���š�Z���������o���µ�o���š�]�}�v���}�(�����&�W�����Œ�����]�š�•�X�����o�����š�Œ�]���]�š�Ç�[�•�������Z���]�•���ï�X�ð�����v�����Z�Ç���Œ�}�P���v���]�•��
1.9 - 2.1. The CI of electricity after considering the EER is 3.4 times less and 
hydrogen is 1.9 �t 2.1 times less. 
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�w�Ë�s�¶�x�X�Å�ã���û�Ë���X�ã�¼�x�Ë�ü���ü�Þ�x�X���®���s�6�ã �Û Quick Facts11 52 80 95 

Fuel 

Total Estimated 
Consumption in 

Oregon GGE 
(2020)  

Estimated 
Production in 
Oregon GGE 

(2020)  

Average 
Carbon 

Intensity in 
gCO2e/MJ  

(2021)  

Estimated  No.  
Public and 

Private Fuel 
Stations in 

Oregon  

Section 
Page 

Number  

Gasoline 1,265,440,694 0 100.14 1,849 92 

Diesel 726,634,560 0 100.74 1,352 94 

Compressed 
Natural Gas 

(CNG) 
407,359 �Ï 79.98 15 97 

Liquid Natural 
Gas (LNG) 

84,880,477 �Ï 86.88 2 97 

Propane  549,102 0 80.88 44 100 

Ethanol  94,340,735 43,062,160 53.72 4 103 

Biodiesel  70,292,133 12,878,161 41.84 33 107 

Hydrogen  0 0 74.68 - 82.54*** 0 111 

Electricity  6,495,585 63,624,782 25.35** 2,193 113 

Renewable 
Gasoline 

0 0 TBD 0 118 

Renewable 
Diesel 

18,617,155 0 36.98 43 119 

Renewable 
Natural Gas  

3,205,366 �Ï 20.55 5 125 

Renewable 
Propane  

530,416 0 34.66 42 128 

�ÏComprehensive production data isn't available. 
**Includes the 3.4 Energy Efficiency Ratio 
***Includes the 1.9 to 2.1 Energy Efficiency Ratio 
 

Oregon Transportation Fuels 
Consumption (2020)  




































































































